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Abstract: This article summarizes and analyzes possible expla-
nations for the near doubling, since 1960, of the proportion of
children with limitations of activity due to chronic illness as reported
in the National Health Interview Survey (NHIS). We examine
several possible explanations for the upward trend in prevalence
including: changes in survey design and procedures; changes in
awareness of chronic illness on the part of parents and physicians;
and changes in the institutionalized population of disabled children.

Introduction
Although estimates of the numbers of children with

disabling conditions remain low, data from the National
Health Interview Survey (NHIS) suggest that the proportion
of children with some limitation of activity has doubled over
the last two decades.' " The degree of limitation of activity
varies from those who are unable to attend school, to those
who must attend special schools, to those who attend regular
schools but are limited in their ability to participate in sports
and other recreational activities.5

Although several researchers have noted the upward
trend in handicapping conditions,'-467 the reasons for the
increases are generally not well understood. In their classic
early study of long-term illnesses, Sultz, et al, reported a
doubling in the incidence of selected chronic conditions
observed among children in Erie County, New York, be-
tween 1947 and 1961.8 In discussing possible explanations
for this trend, they pointed to improvements in records, new
diagnostic techniques and pediatric specialization, more
precise definition of certain entities, heightened physician
awareness, and possible skewing by increased birth rates
toward early-onset conditions. But for many conditions,
such as asthma and eczema which were associated with
higher air pollution levels, they could not rule out the
possibility that a real increase had taken place.

During the subsequent period reported on here, there
may then have been a doubling in the prevalence of disabled
children. Or, some part of this increase may be due to an
increased awareness of the true functional status of a child
with a chronic condition, perhaps as a result of improved
access to medical care services or expanded screening
programs in schools. Because trend data are available only
from the NHIS, some part of the apparent increase may
actually be an artifact of changing survey methodology that
cannot be corroborated by other data. Also, because the
NHIS is restricted to the noninstitutionalized population, de-
institutionalization efforts may well have contributed to the
NHIS trends. In what follows we survey the possible
contribution of each of these factors to the growth of
reported childhood disability.
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Our analysis indicates that only a small part of the trend can be
explained directly by these factors. Further examination of the
NHIS data reveals that the types of limitations of activities now
reported are less likely to cause frequent confinement in bed;
whether this indicates lesser severity or principally different types of
chronic conditions is as yet unclear. (Am J Public Health 1984;
74:232-236.)

Trends in Childhood Disability
The principal source for the trend data and the results

reported here is the National Health Interview Survey
conducted for the National Center for Health Statistics
(NCHS).5 Using a series of probes such as those illustrated
in the Appendix, the NHIS classifies sample persons into
four categories of activity limitation: 1) persons unable to
carry on their major activity; 2) persons limited in the
amount or kind of major activity performed; 3) persons not
limited in major activity but otherwise limited; and 4)
persons not limited in activities. For preschool children
(under age 6), major activity refers to ordinary play with
other children; for school age children (ages 6-16) major
activity refers to school.

Data from the NHIS for 1981 show that over two million
children suffer some degree of limitation of their activities
because of their health or disability,5 up from about one
million in 1958-1961.8 About half of the children with
limitations (just over one million) are limited in their ability
to attend school. Some 95,000 children living at home are
more seriously afflicted and are unable to attend school at
all. Data from the Census Bureau's 1976 Study of Institution-
alized Persons indicate that at least another 100,000 children
are totally dependent and reside in institutions.9

Although the numbers remain small in comparison with
those for adults, the NHIS data shown in Table 17,10 suggest
a high rate of increase in the per cent of disabled children.
Between 1960 and 1980, the proportion of children with any
level of limitation of activity increased 111 per cent, while
the proportion with severe limitations increased 122 per
cent. This change was not uniform among age groups.
During this same period, the proportion of adults reporting
activity limitations varied widely, with some age groups
demonstrating no clear trends and others showing an in-
crease.7

Unraveling the Trend Data

The first step in assessing the social significance of the
trend is to determine the extent to which the NHIS estimates
reflect a genuine increase in the prevalence of childhood
disability. General discussions of methodological and con-
ceptual issues to be considered in interpreting the signifi-
cance of limitation of activity trend data have been published
by Wilson and Drury7 and by Wilson." Here, we analyze
those factors specifically in the context of trends in child-
hood, and raise additional considerations as well. We begin
by examining the null hypothesis that increased prevalence
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TABLE 1-Per Cent of Children under 17 Years of Age with Llmtateion of
Activity by Degree of Limtation, US, 1960-1981

Total (all Limited in Major Activity
degrees of (unable to perform or
limitation of limited in amount or

Year activity) kind of major activity)

1960-61 a 1.8 0.9
1962-63a 2.2 1.0
1966-67a 1.9 0.9
1967 2.1 1.1
1968 2.1 1.2
1969 2.6 1.2
1970 2.7 1.3
1971 2.9 1.5
1972 3.0 1.6
1973 3.4 1.9
1974 3.7 1.9
1975 3.7 1.9
1976 3.7 1.9
1977 3.4 1.8
1978 3.9 2.0
1979 3.9 2.1
1980 3.8 2.0
1981 3.8 2.0

aAverage annual estimate of two fiscal years.
SOURCES: Figures for 1967-1981 are from National Center for Health Statistics10; for

1960-61, 1962-63, 1966-67, are from Wilson and Drury.7

of activity limitations can be explained by changes in survey
procedures, changes in awareness of illness, and/or changes
in the size of the institutional population.
Changes in Survey Procedures

Obtaining accurate and reliable survey data on limita-
tion of activity is made difficult by the subjective nature of
the concept. As noted by the NCHS, "unlike other health
related items such as disability days or physician visits that
are objective by nature, limitation of activity represents, in a
sense, an opinion or attitude on the part of the respondent in
the interview."12 The respondent, a parent or other adult
household member in the case of children, may be greatly
influenced by even seemingly unimportant changes in the
wording or ordering of questions.

With notable exceptions, few changes have been intro-
duced in the limitation of activity segment of the NHIS.12.'3
Between 1960 and 1966, only very minor changes occurred.
During 1967 and 1968, however, two major changes were
made in the approach to collecting activity limitation infor-
mation. First, beginning in 1967, questions pertaining to
activity limitation were asked of all sample persons. Prior to
1967, only those respondents who had reported a chronic
condition in response to probes earlier in the interview were
asked about the presence of an activity limitation. Also
beginning in 1967, activity limitation categories were read to
the respondent; previously, respondents had been asked to
choose an appropriate activity limitation response from a
printed card.

These major changes in survey design in 1967 and 1968
were associated with overall reductions in the percentage of
adults reporting activity limitations.'2 The effect of these
changes on reporting levels for children appears to have
been somewhat different, however. The proportion of all
children under age 17 reported as limited to any degree was
2.0 per cent with the older method and 2.3 per cent with the
new procedure. This included no change in the per cent (0.2)
with the most severe disability level, a large jump (from 0.7
to 1.2) in the per cent of children limited in the amount or

kind of their major activity, and a small decline in the
proportion with limitations in other than their major activity
(from 1.1 to 0.9 per cent).'2

Even though the subsamples surveyed by the two
methods yielded different estimates of the prevalence of
limitation of activity, the effect of the change in survey
method on the trend data appears minimal. Because of the
timing of the change, during 1967 three-fourths of the sample
households were interviewed using the old method and one-
fourth were interviewed by the new method. In 1968, the
interview proportions were reversed. The reported levels of
activity limitation for those two calendar years for children
demonstrate no difference (see Table 1). If the new method
were, in fact, more sensitive, this would imply that its effect
on the data for children was offset by a real decrease in
limitation levels, a decrease inconsistent with the overall
upward trend in later years.

In 1969 another-and apparently more significant-
change in survey procedure was introduced. When persons
responded negatively to the usual probes on activity imita-
tion an additional question was asked: "Is __ limited in
ANY WAY because of a disability or health?" It was then
left to the coder to determine whether the response would be
classified as an activity limitation. The addition of this catch-
all question was expected to increase reporting of activity
limitation. It is notable that a relatively large jump (24 per
cent) in reported activity limitations did occur in 1969 (see
Table 1). It is also apparent that the increase was entirely for
limitations in other than the major activity. These relatively
minor conditions are the type of conditions likely to be
picked up by this additional probe.*

With the exception of a temporary change in survey
methods that occurred in 1977, no further changes were
made in the limitation of activity segment of the question-
naire between 1970 and 1982. During 1977, the regular NHIS
questions on limitation of activity were used to screen
respondents as to whether they would receive a set of
supplementary disability questions. This temporary change
resulted in a reduction in reporting of activity limitations that
year.'4 Following 1977, reporting levels resumed their up-
ward course until they dipped slightly and then leveled off in
1980 and 1981.

Comparing the trend data in Table 1 with the timing of
changes in the survey procedures described above suggests
that some of the increase in prevalence may be directly
attributable to changes in the survey instrument itself. The
questionnaire change adopted in 1967 appears to have had
only a slight effect on reporting for children. The 24 per cent
increase in reported limitations occurring in 1969 may be
largely attributable to the addition of a catch-all question on
limitation that year. Taken together, these changes may
account for much of the increase in limitations in the late
1960s, but could not explain subsequent increases. Thus, the
46 per cent increase in all levels of limitation and the 67 per
cent increase in severe limitations between 1969 and 1981 are
most likely due to other factors.

More difficult to assess are the effects of less visible
changes in survey procedures unrelated to the instrument
itself. NHIS staff maintain an ongoing effort directed toward
improving the accuracy and reliability of NHIS estimates.'3
Improvements in interviewer training and technique as well

*A similar spurt in reporting of minor limitations also occurred for the
adult age categories during 1969.
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as other changes in data collection procedures resulting from
these efforts have no doubt led to improved reporting of
activity limitation. While we suspect their effect is modest,
the subtle nature of these improvements makes it impossible
to identify the magnitude of their contribution to the upward
trend.
Changes in Awareness of Illness

Increased reporting of activity limitations may also be
the result of heightened awareness of previously undiag-
nosed activity limitations on the part of parents and/or the
medical or educational communities. Wilson and Drury
suggest that physicians, through improved medical care,
might be diagnosing more conditions, thus "prescribing
disability."7 Several new screening and health care delivery
programs were enacted or expanded during the 1960s and
1970s, including Early and Periodic Screening Diagnosis and
Treatment (EPSDT), Medicaid, Neighborhood Health Cen-
ters, Maternal and Infant Care Projects, and Children and
Youth Projects; in addition, efforts aimed at identifying
children with learning handicaps were implemented widely
by public schools during this period. Presumably children
with pre-existing but undiagnosed chronic conditions, partic-
ularly those causing minor limitations, could be identified by
such programs. If so, increased awareness and diagnosis,
rather than increased incidence of pathological disorders,
may explain at least part of the rise in reporting.

The growth and federal funding of special education
programs beginning in the late 1960s has been suggested as a
factor that might account for part of the overall trend. If
parents were made more aware of their children's limitations
because of school-based programs, they would be more
likely to report a limitation in response to the NHIS.
Analysis of unpublished data from the NHIS reveals that
limitations for children ages 0-5 grew from 963/100,000 in
1958-61 to 2,300/100,000 in 1979-81, while the correspond-
ing figures for children ages 6-16 were 2,216/100,000 and
4,614/100,000. This represents a growth of 138.8 per cent for
the younger group compared with 108.2 per cent for the
older group. But, some three-fourths of the increase in the
younger age group had taken place by 1969, while limitations
among school-age children increased steadily through the
1970s. Thus, a potentially large part of the rise in reported
limitations may well have been the result of improved case-
finding through the schools, but the extent of this contribu-
tion to the overall trend must await assessment of whether
the health conditions responsible for the disproportionate
increase among school-age children are ones likely to be
identified in school-based programs.

The contribution of increased awareness can also be
indirectly assessed by examining reporting trends for low-
income children, the primary beneficiaries of many of the
health and screening programs listed above. If these new
programs have served to identify children with previously
undiagnosed limitations, we should observe a disproportion-
ate increase in reported limitations among poor children
relative to other children. Data presented in Table 2**
suggest that no such divergence has occurred. Between 1964
(prior to program implementation) and 1978 (post implemen-
tation), reported activity limitations actually increased at a
lower rate for poor children. These data, while not conclu-
sive, suggest that increased awareness has not been a major
contributor to the upward trend.

**1964 and 1973 data from Wilson and White'5; 1978 figures are from
NHIS unpublished data.

TABLE 2-Trends in Activity Limitations by Income

Prevalence of Activity Limitations per 1000
children

Per Cent
Children under 17 Change

years 1964a 1973b 1978c 1964-1978

Poor 31 41 52 +68
Nonpoor 20 32 37 +85
Ratio Poor/Nonpoor 1.55 1.28 1.41

a-poor' equals family income of less than $3,000 (16.1% of all children); "nonpoor"
equals $3,000 or more.

b'"poor" equals family income of less than $6,000 (18.9% of all children); "nonpoor"
equals $6,000 or more.

c"poor" equals family income of less than $7,000 (17.7% of all children); "nonpoor"
equals $7,000 or more.

SOURCES: 1964 and 1973 data, see Wilson and White15; 1978 figures from unpub-
lished NHIS data.

Changes in the Institutionalized Population
Because the institutional population is excluded from

the NHIS sample frame, some part of the upward trend in
prevalence may be attributable to a movement of chronically
limited children from insitutional to noninstitutional settings.
Available data indicate that the NHIS estimates have not
been affected by shifts between the institutional and nonin-
stitutional populations. Census data on children residing in
institutions serving primarily the chronically ill show little
change between 1960 and 1970. The proportion of children
living in such institutions increased slightly from 157 to 171
per 100,000 children under age 18 years.'6'17 Because of the
small numbers of children institutionalized for health rea-
sons, even a large shift after 1970 would have little effect on
the NHIS prevalence trends.
Other Factors

Wilson and Drury discuss a few additional factors that
might have contributed to the overall trend.7 They mention
changes in disability benefits, but summarily reject that as a
causative element. The federalization of the Supplemental
Security Income (SSI) program with increasing benefits and
payments in many states did occur in 1974. The definition of
disability applied under the SSI program is severe, howev-
er-long-term or terminal disability. Thus, this program
change does not appear likely to have contributed to the
overall increase in limitation of activity.

Another factor that should be considered is the changing
age-mix of the child population. Declining birth rates have
resulted in an increase in the mean age of the population
under 17 years old from 7.5 years in 1960 to 8.4 years in 1980.
Since prevalence of activity limitations increases with age,
the percentage of children with limitations in their activities
should have risen since the survey was initiated. We ana-
lyzed age-specific prevalence rates from the NHIS and
estimate that aging of the child population explains no more
than 10 per cent of the overall increase in activity limitations.
Character of Activity Limitations

Using another NHIS survey measure of disability-
days spent in bed due to illness-we can assess indirectly the
character or severity of the limitations now being reported
by comparing annual numbers of bed days for children
reporting limitations to those for children without limita-
tions. If the types of limitations have changed, the ratio of
bed days for children with activity limitations to those
without limitations might change over time. Even if the
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limitations had not changed in prevalence, changes in survey
design and/or improved access to medical care might have
resulted in increased reporting of less severe activity limita-
tions. In either case, the bed day ratio should decline over
time. Use of this ratio rather than absolute levels should also
correct for any general changes in parental or physician
attitudes toward keeping children in bed during an acute
illness.

Data on bed days by limitation status, shown in Table
3,*** suggest that some changes in severity did indeed occur
toward the midpoint years of the survey-when most of the
changes in survey design were undertaken, and when pro-
grams such as Medicaid would have had their greatest
impact. During 1957-61, an average of 25.6 bed days per
year were reported for children with activity limitations, 5.2
times the rate for children without limitations. By 1966-
1967, the ratio of bed days for children with and without
activity limitations had increased to 7.7. It dropped precipi-
tously between 1966-67 and 1973-75 to 3.0 and has remained
at that level in more recent years.

As one measure of the significance of the activity
limitation trend, the decline in numbers of bed days might be
viewed as offsetting the upward trend in prevalence between
1966-67 and 1973-75. Between 1966-67 and 1973-75, the per
cent of activity limited children increased from 2.0 to 3.6 per
cent, an absolute difference of 1.6 per cent. Over the same
period the share of all bed days attributable to children with
activity limitations actually declined from 13.9 to 10.2 per
cent. Had the ratios of bed days by limitation status re-
mained unchanged from 1966-67, children with activity
limitations would have accounted for 25.0 per cent of all bed
days reported in 1973-75.

Between 1973-75 and 1978-81, a different pattern
emerged. Prevalence increased just slightly from 3.6 to 3.8
per cent and severity appears to have stabilized at or near
the 1973-75 level. During this period of little change in the
NHIS estimates, few if any changes occurred in survey
procedures and no major screening programs were enacted
or expanded.

This seeming "dilution" of severity may or may not
actually represent reduced personal and societal costs.
Changes in bed days may reflect a relative shift in prevalence
among handicapping entities that are actually of equal sever-
ity if measures other than bed days are used. Bed days, while
a common measure of the societal costs of illness, reflect
only the short-term impacts of disability. Children with

***1957-61 data from NCHS'8; other years from NHIS unpublished data.

mental or nervous conditions or vision or hearing problems
may have few, if any, bed days, but may be limited in their
ability to attend school and later may face serious obstacles
in the job market. On the other hand, asthma, the most
prevalent cause of activity limitation, may result in many
bed days during childhood but have little impact on activities
during adulthood. Hence, the social costs of childhood
disability must be measured by both short-term and long-
term impacts. Because the NHIS is a cross-sectional survey,
no measures of long-term impact are available.

Discussion

Data from the NHIS indicate that over the last two
decades the proportion of children who are limited in their
activities has more than doubled. For lack of any obvious
evidence that environmental hazards have increased or that
host resistance has diminished, we chose to investigate the
null hypothesis that growth in prevalence can be explained
by changes in survey procedures, heightened awareness of
chronic illness, or de-institutionalization. Unfortunately, lit-
tle of the evidence needed to examine this hypothesis
directly is available. Indirect evidence suggests that changes
in survey methods and, to a lesser extent, changes in
awareness of illness and changing age-mix of children ex-
plain a portion of the trend. The size and stability of the
institutional population suggests that deinstitutionalization
has not provided an important contribution.

In an effort to more broadly evaluate the social signifi-
cance of the prevalence trend, we also investigated the
relationship between prevalence and the character of the
limitations, as measured by bed days. That analysis revealed
that during the middle portion of the survey, when the
largest increase in prevalence occurred, bed days diminished
at an even greater rate. During more recent years, preva-
lence and severity levels have remained comparatively sta-
ble. These data suggest that the greater number of current
cases are less likely to be associated with bed disability than
the smaller number of cases during the early years of the
survey.

Nevertheless, the upward trend in activity limitation
may still be cause for concern. The difficulties noted in
directly measuring the effect of changes in survey methods
and awareness of illness, as well as our present inability to
measure the long-term impacts of activity limitation, warrant
additional study and continuing scrutiny of the NHIS trend
data, as does the suggestion that the larger number of cases
of limitations now reported reflects children whose disabil-

TABLE 3-Trends in Bed Days According to Limitation Status

July 1957- July 1966-
June 1961 June 1967 1973-75 1979-81

Characteristic Under Age 15 Under Age 17 Under Age 17 Under Age 17

Per cent of children with activity limita-
tions 1.6 2.0 3.6 3.8

Bed days per year for children with ac-
tivity limitations 26.1 29.3 13.1 13.8

Bed days per year for children without
activity limitations 5.0 3.8 4.3 4.6

Ratio of bed days for children with/
without activity limitations 5.2 7.7 3.0 3.0

Per cent of all bed days attributable to
children with activity limitations 7.8 13.9 10.2 10.7

SOURCES: 1957-61 data: Series 10, Number 12.18
Other years: unpublished data from the National Health Interview Survey.
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ities are less likely to cause bed confinement and thus may
be less severe. None of these factors, however, obviates the
potential social significance of this trend, since heightened
parental and public concern has serious consequences for
the two million children now identified as having limitations
of activity.
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APPENDIX

National Health Interview Survey Questionnaire
Probes for Determining Presence of Activity

Limitations
Age under 1 year:

* Is __ limited in any way because of his health?
Age 1-5 years:

* Is __ able to take part at all in ordinary play with other children?
* Is he limited in the kind of play he can do because of his health?t
* Is he limited in the amount of play because of his health?t

Age 6-16 years:
* In terms of health would __ be able to go to school?
* Does (would) -_ have to go to a certain type of school because of

his health?t
* Is he (would he be) limited in school attendance because of his health?t
* Is he limited in the kind or amount of other activities because of his
health?t

tAll ages responding NO to the above probes:
* Is __ limited in ANY WAY because of a disability or health?

Source: National Health Interview Survey questionnaire 1980.
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